Abstract-In China's social, economic activities and the dual drive of reform and opening up, China's middle class has been expanding rapidly. The air travel demand of Chinese middle class has driven the development of China's aviation industry rapidly. And China has become a world aviation giant next only to the United States. The article analyzes financial performance of Chinese airline companies with the methods of factor analysis. The methods gives preparative study and synthetic analysis through macro and micro views. Studies have shown that the development of Chinese airlines is imbalance on the whole. In particular, transport aviation companies developed better than the general aviation companies. But every aviation company has some unique problems. There is further room for improvement. The conclusions reached in this article not only pointed out the direction of China's airline companies for the future development but also provided references of aviation development for our government.
I. INTRODUCTION
In 2015, the turnover of airline industry completed 728.25 billion passengers, up 15% over the previous year; the air cargoes and emails completed 20.8 billion ton-miles, up 10.8% over the previous year.
Comprehensive evaluation is very important for Chinese airline companies. The methods reflected in the two aspects, one is that the airline can find out whether it was progress compared with its previous data; the other is that airlines companies can view their ranking in the whole aviation industry. And then found that the company has some shortcomings and deficiencies. So the company can correct it in subsequent work.
Because of the property of the company's financial strategy, it is difficult to evaluate it. And there are too many indicators and strong subjectivity. The evaluation of enterprise financial strategy itself is not very objective. If we use this method for a long time, it will mislead the investors, creditors and the public.
Based on this, this paper uses factor analysis to evaluate the overall financial situation of China's airline companies. The samples is listed in Shanghai and Shenzhen stock markets. Factor analysis has a strong objectivity, that is, the method uses a number of indicators to model a few of integrated indicators, thus reducing the dimensionality of the dimension.
II. REVIEW OF THE LITERATURE
The literature about the company's financial strategy performance evaluation can be broadly divided into two categories. One is to study the impact of other factors on the performance of financial strategy. It commonly used regression method or panel data methods. Such as, Reference [1] study relationship of collaborative, agile supply chain and business performance. Reference [2] study the relationship between entrepreneur social capital and firm performance. Reference [3] study the relationship between the knowledge capital and business performance. Reference [4] studies the corporate governance on the Relation between R&D Input and Firm Performance. Reference [5] studies relationship of the fairness preference, the Incentives of the executive team championship and firm performance.
However, the study that based on the above method of multiple regression analysis or panel model analysis is just to test whether single influencing factors such as knowledge capital or simply a few more influencing factors such as the fairness preference, the Incentives of the executive team championship on firm performance will affect the firm performance. It has no specific quantitative analyses and contrast analyses. It also ignored the integrated or comprehensive factors to the evaluation of the performance. And the study above does not completely rule out the impact of collinearity and heteroscedasticity which have a certain influence on the statistical results.
The other is integrated comprehensive evaluation of the performance of company strategic. Main methods are factor analysis and cluster analysis literature. Reference [6] applied cluster analysis to study the special treated (ST) companies incompanies' financial performance. Reference [11] applied cluster analysis to study Chinese electric power Listed companies performance.
However, cluster analysis can only classify the similar level of economic development of companies as a class. It cannot achieve the purpose of the quantitative evaluation of the level of development for the companies. Therefore, the evaluation of the performance of corporate financial strategic usually apply the method of factor analysis. For example, Reference [12] apply the method of factor analysis to evaluate technological innovation ability of Manufacturing Industry in Hubei, China. Reference [13] apply the method of factor analysis to evaluate the sustainable growth of Chinese private listed companies. Reference [14] apply the method of factor analysis to evaluate the financial performance of Chinese companies listed in the USA.
Based on the above analysis, this paper intends to use factor analysis method to evaluate the development level of China's airlines companies. We adopt the factor analysis method, which is based on the following advantages of the method.
 Comprehensive. The basic condition of the method is n>P., that is, the sample capacity is more than the number of variables. So we can choose more variables in order to reflect the overall operation of the enterprise;
 Comparability. The data have been standardized by the model of non-dimensional processing. The comparable index between the variables are reasonable.
 Objectivity. The weight of the comprehensive evaluation function is objective and reasonable. Because the paper calculate the weight according to the variance contribution rate of each factor.
III. SAMPLE SELECTION AND CONSTRUCTING INDEXES SYSTEM
In this paper, we use the factor analysis to evaluate Chinese airline companies' financial strategy performance. These companies were listed in the Shanghai stock exchange and Shenzhen stock exchange. The data of model comes from Shanghai stock exchange and Shenzhen stock exchange, during 2013-2015.
By study a great deal of literature, the paper selects 11 representative indicators. They are: current ratio, debt-to-equity, inventory turnover ratio, sales net profit margin, the growth rate of net assets, accounts receivable turnover ratio, net profit growth, net profit margin of assets, quick ratio, the ratio of main business income growth and asset-liability ratio. See in the table I.
IV. PROCESS AND THE RESULTS OF FACTOR ANALYSIS

A. Standardization processing and correlation matrix
In the above index system, there are two indicators are the appropriateness of the indicators, namely, the flow rate and the ratio of quick indicators. The other 9 are positive indicators. Therefore, before using the method of factor analysis, we should deal with these indexes [15] .
At the same time, due to the different units of the indicators, in order to unify the comparison, we need to eliminate the unit between the different indicators, so the data of article has validity and comparability in the analysis and derivation. To this end, we conducted standardized processing of data, on this basis, the paper constructs correlation coefficient matrix with processing variables, the correlation coefficient matrix as shown in Table II, we can see from Table II , the correlation between different variables are strong. B. The applicability on the factor analysis As mentioned above, there is a certain correlation between indicators. And that is the premise of factor analysis. In the test of the applicability of factor analysis, Bartley ball test was adopted. The Bartlett sphere test takes the correlation coefficient matrix of variables as a starting point, and is used to test whether the correlation matrix is a unit matrix. The test statistic obeys the chi square distribution, and the zero hypothesis is that the correlation coefficient matrix is a unit matrix, and the normal hypothesis test can be used to judge whether the non-diagonal elements of the correlation coefficient matrix are significantly different from zero. Using the Bartlett sphere test for significant test, chi square statistic value of 28.75, and significant probability is 0.017, less than 5%, therefore we rejected the null hypothesis testing and accepted the opposite assumption. The data has significant correlation, and it is suitable for factor analysis.
C. Eigenvalue, eigenvalue contribution rate and cumulative eigenvalue contribution rate
The principal component analysis was used to extract the eigenvalues and eigenvalues, contribution rates and cumulative contribution rates of the rotated correlation matrix also were calculated. As can be seen from table III, there are 3 principal components eigenvalue greater than 1, the first principal component explained 49.71% of the variance for all variables, the second principal components explained 27.496% of the variance of all variables, the third principal components explained 12.716% of the variance of all variables. The cumulative contribution rate of sample variance was 89.922% of the variance of all variables.
Therefore, we can believe that the first 3 principal components combine the vast majority of the original indicators, and the extraction of the 3 principal components can better explain the financial performance of Chinese airline companies. Table IV is the initial factor according to the data we obtained by SPSS17.0. The factor analysis model not only for the purpose to find the common factor, it is more important to know the meaning of each common factor. The actual problems are analyzed in order to solve them. However, the initial factors we get from the ways of principal variables is not typical outstanding. And it is difficult to distinguish the exact meaning between different factors. It is not suitable for practical problems. So it is necessary to carry on the factor rotation, table V. shows the results of the following factor rotation. We can get equations below. 
D. Factor to obtain and its rotation
By rotating public factors the model can explain the original data. But the explanation did not increase. And the rotated factor loading matrix and factor score coefficient matrix is changed. The factor loading matrix elements in the root tends to 0 or + 1, thus we can obtain the common factor with clear economic significance. The larger the load factor in the load matrix, the better the ability of comprehensive index interpretation corresponding to the original index.
In the first principal component factor, asset-liability ratio, asset-liability ratio are significant bigger than other indexes, the first principal component can be called the solvency factor. In the second principal component factor, the net profit margin of assets, the ratio of main business income growth are significant bigger than other indexes, the second principal component can be called the earnings growth capacity factor. In the third principal component factor, inventory turnover ratio, accounts receivable turnover ratio are significant bigger than other indexes, the third principal component can be called the operating capacity factor.
E. Factor score and its ranking SPSS 17 can calculate the score of 3 factors, and the 3 factor scores as new variables are saved in the SPSS data editing window. The score of each factor is shown in table, and the individual factors in parentheses are ranked. In order to make a comprehensive evaluation of the financial performance of Chinese airline companies, it is necessary to use the factor scores in the In factor analysis, the data were standardized. The scores of common factor scores and synthetic scores were zero. Its positive and negative sizes have no real meaning. If the score is greater than zero, the company performance is better. If the score is less than zero, the performance is poor, and the absolute value of the number is bigger, the performance of Chinese airline companies is poorer.
V. CONCLUSION
We can see from table 6 that the high rank airline companies are most transport aviation companies, and the low rank companies are most the general aviation companies.
In terms of operating capacity, the top two companies are Spring Airlines Co., Ltd and Hainan Airlines Co., Ltd. In terms of solvency, the top two companies are China Eastern Airlines Corporation Limited and Air China Limited. The worst performance company is CITIC OFFSHORE HELICOPTER CO., LTD. The weight of solvency is in the second place. In terms of earnings growth ability, the top two companies are China Southern Airlines Company Limited and Hainan Airlines Co., Ltd.
From comprehensive analysis of the various factors, the composite scores of the top two are China Southern Airlines Company Limited and China Eastern Airlines Corporation Limited. But they have not excellent performance in all three factors.
Based on the above analysis, we propose the following three policy recommendations.
Firstly, airline companies should strengthen the connection between the main airlines and regional airlines of air transport network. Chinese airline companies are lack of effective coordination between the main and regional transport, especially in the same region. It affected the effective convergence of regional flights and main flights, and reduced the operating income, therefore, airline companies should strengthen the air transport network connection between the main airlines and regional airlines Secondly, airline companies should constantly innovate business model. With the competition of civil aviation industry, it emerges business models in aviation industry likes an endless stream. It includes full service airlines, commercial airlines, low-cost airlines, local airlines, and even integrated service mode, each business model continues to permeate each other. Although each model has its own rules of survival, each airline should innovate to find business model that suitable for their own.
Lastly, airline companies should use a variety of measures to reduce costs. It should effectively integrate of airline resources by lean management, quantifying the cost of each process, innovating management tools, and increasing technology research and development. Thereby airline companies can effectively reduce the unit cost of operating.
